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@ Color film analyzing method and apparatus therefore. 

(g) A color film analysing method and apparatus which 
displays the image data as positive images provided by a TV 
camera and a plurality of reference images previously provided 
and stored in a recording member, in a matrix pattern on an 
image display device. When specifying one of the color images 
of the picture frames, the image line of the matrix including the 
specified image is shifted adjacent to the reference image line 
on the image display device and a cursor image is displaced 
overlapping the specified image. The cursor image is provided 
as a reversed image of the part of the specified image where the 
specified image is inlaid with the cursol image. If the reversed 
image has a color identical or similar to that of part of the 
specified image surrounding the cursol image, the cursor image 
is colored differently. Any images, when specified, is magnified 
and displayed at the center of the image display device. 



FIG, 1 
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COLOR FILM ANALYZING METHOD AND APPARATUS THEREFORE 



Background of the Invention 

The present invention relates to a method and 5 
apparatus used for analysing or inspecting color 
films. 

Video type color film analyzers are well known in 
the art. One example disclosed in Japanese Un- 
examined Patent Publication No.62 - 141,530 has a 10 
color TV camera for providing color image data of 
picture frames of a number of rolls of color films 
spliced one another. The color image data of the 
respective picture frames are stored in a memory. 
The color image data of each picture frame read out 15 
from the memory is, after having been transformed 
in gradation based on its large area transmittance 
density (LATD) and transformed from negative form 
to positive form, sent to one of a plurality of CRT 
displays arranged in a line to display a simulated 20 
color image thereon. Color film analyzer of this type 
can display a plurality of color images, simulated and 
to be simulated, on the CRT displays in a line. The 
center CRT display displays a color image under 
inspection and/or correction and the remaining CRT 25 
displays, in particular on one side of the center CRT 
display, color images inspected and corrected if 
needed and, on the opposite side of the center 
display, color images to be inspected. Therefore, the 
simulated color image on the center CRT display can 30 
be estimated comparing with adjacent corrected 
and uncorrected color images. 

In another color film analyzer of this type dis- 
closed in, for example, U.S. Patent Nos. 4,364,084 
and 4,531,150, the color images simulated or to be 35 
simulated are displayed in a matrix pattern. Any one 
of the displayed color images, if undesirable in color 
and/or density as a printed image, is specified with 
such as a light pen to correct exposure. Image data 
of the specified image is transformed in gradation 40 
according to the corrected exposure so that the 
color image is correctly changed in color and/or 
density. 

The image data of picture frames to be displayed 
are written in and read out from an image memory as 45 
is disclosed in, for example, European Unexamined 
Patent Publication No. 108,158. 

Such video type color film analyzers are associ- 
ated with various drawbacks. Because a roll of color 
film often includes frames bearing unintended 50 
principal subject images, blurred images or the like 
which usually need not be printed. The color film 
analyzers heretofore used are hard to specify an 
image or images which are unnecessary to print 
from visual inspection. It is therefore often to 55 
repeatedly specify picture frames having no 
necessity of print. 

It is also difficult to determine whether each 
simulated image is proper in color balance and/or 
density. 60 

In the above examples, although a plurality of 
simulated images or images to be simulated are 
displayed on a single display device such as a CRT 



and therefore inspected efficiently, each image is, on 
the contrary, too small and therefore unsuitable for 
visual inspection. 

A cursor, usually used in the computer art, is of 
gray or white square image. If such a cursor is used 
for specifying an image or an principal part of the 
image having colors identical or similar to the cursor, 
the cursor will be hard to be significantly distin- 
guished from the specified image. 

A different problem of the conventional video type 
color film analyzers is to specify the number of prints 
for each picture frame to be printed. Since the 
specified number of prints can not be displayed on 
any part of the analyzer, it is impossible to confirm 
the specified number of prints at any desired time. 
Furthermore, if the same number of prints is 
required for all of the picture frames should be 
printed, it is usual to specify the same number for 
each picture frame. This is quite troublesome 
inspection work. 

Object of the Invention 

It is, therefore, an object of the present invention 
to provide a video type color film analysing method 
and apparatus in which simulated color images are 
easily judged in color balance and/or density. 

It is another object of the present invention to 
provide a video type color film analysing method and 
apparatus in which a specifying mark is displayed 
overlapping with an specified image and is signifi- 
cantly visually recognizable. 

It is still another object of the present invention to 
provide a video type color film analysing method and 
apparatus in which a specified image is displayed 
being magnified. 

It is a further object of the present invention to 
provide a video type color film analysing method and 
apparatus in which a number of prints can be 
specified not only individually to respective picture 
frames to be printed but also commonly to all of the 
picture frames to be printed. 

It is a still further object of the present invention to 
provide a video type color film analysing method and 
apparatus in which a number of prints individual to a 
specified picture frame prior to a number of prints 
common to all of the picture frames to be printed if 
both of the numbers are specified as to the specified 
picture frame. 

It is a yet further object of the present invention to 
provide a method of displaying a cursor or mark 
which is significantly recognized. 

Summary of the Invention 

The above and other objects of the present 
invention can be achieved by providing a method 
and apparatus for displaying color images of a 
plurality of picture frames and a plurality of standard 
reference images having proper color and density in 
a matrix pattern on a color image display device. 

Image data of the standard reference images and 
the color images of the plurality of picture frames to 
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be displayed on the color display device are stored 
in an image memory The image memory is divided 
into a plurality of memory blocks corresponding to 
columns or lines of the matrix image pattern to store 
separately the image data of the reference images 
and the images of picture frames. The reference 
images are recorded in a magnetic floppy and read 
out every time color films are analysed. 

In analysing or inspecting a color film, the 
standard reference images having proper density 
and color balance are displayed in an image matrix. 
Image data of a plurality of picture frames are 
provided by a color TV camera one by one and 
displayed in a plurality of columns or lines of the 
image matrix. The displayed image of each picture 
frame is compared with the standard reference 
images displayed in a line or a column on the display 
device and evaluated or analysed or inspected. If an 
image is evaluated unfavorable to print, the image is 
specified to enter image correction data. If any one 
of the images displayed on the image display device 
is specified, the column or line of images of the 
image matrix including the specified image is shifted 
adjacent to the column or line of the standard 
reference images, it is thereby made quite easy to 
compare the specified image with the standard 
reference images. 

According to an preferred embodiment of the 
present invention, when specifying any one of 
images of a plurality of picture frames displayed in a 
matrix on the image display device, a mark or cursor 
is displayed overlapping the specified image. The 
mark or cursor is preferably colored differently from 
the color of the part of the specified image where the 
mark or cursor is inlaid. 

This differently colored mark or cursor is used to 
significantly indicate that the image with the mark or 
cursor is under inspection or evaluation or that the 
specified image is unfavorable to print. 

According to another preferred embodiment of 
the present invention, when specifying any one of 
images of a plurality of picture frames, the specified 
image is magnified and displayed at the center of the 
screen of the image display device and.on the other 
hand, the remaining images are disappeared. 

According to still another preferred embodiment 
of the present invention, when specifying any one of 
images of a plurality of picture frames displayed on 
the image display device and then entering data of 
the number of prints to be made from the specified 
image picture frame, the number is displayed 
overlapping the specified image, if specifying a 
section formed between two spliced films and then 
enter the number of prints to be made, the number is 
displayed on an image of the spliced section and the 
number of prints is available for all of the picture 
frame to be printed. 

Brief Description of the Drawings 

The description refers to the accompanying 
drawings in which like reference characters refer to 
like parts throughout the several drawings, and 
wherein: 

Figure 1 is a perspective view showing a color 
film analyzer embodying the present invention; 



Figure 2 is a block diagram showing the color 
analyzer of Fig.1; 

Figure 3 is a block diagram showing an image 
signal processing section of Fig. 2; 
5 Figure 4 is a block diagram showing details of 

an image memory of Fig. 3; 

Figure 5 is an illustration of a screen of a color 
image display device; 

Figure 6 is an illustration of part of a film 
10 consisting a plurality of rolls of films spliced one 

another; 

Figure 7 is a flow chart illustrating the 
sequence of color film inspection ; 

Figure 8 is a flow chart illustrating the 
15 sequence of displaying a cursor for specifying 

an image; 

Figure 9 is a flow chart illustrating the 
sequence of transforming gradation; 

Figure 10 is an illustration of a screen of a 
20 color image display device according to another 

embodiment of the present invention; 

Figure 11 is a flow chart illustrating the 
sequence of specifying the number of prints 
individual to each picture frame prior to that 
25 common to the respective picture frames to be 

printed; 

Figure 12 is a block diagram showing another 
embodiment of an image signal processing 
section; 

30 Figure 13 is an illustration of a screen of a 

color monitor showing an image arrangement 
before specifying a subject image; 

Figure 14 is an illustration similar to Fig. 13 
but after having specified a subject image; 

35 Figure 15 is a block diagram showing another 

embodiment of an image signal processing 
section; 

Figure 16 is a functional block diagram 
illustrating a calculation procedure of expo- 
40 sures and a procedure of providing lookup table 

data; 

Figures 17 to 19 are illustrations of a screen 
of a color monitor showing various embodi- 
ments in which a specified image is magnified. 

45 

Detailed Description of the Invention 

Referring now to the drawings, in particular Figs. 1 
and 2, a color film analyzer is shown having a color 
film analyzer unit 10 and an operation unit 32. The 

50 color film analyzer unit 10 includes film supply and 
film take-up reels 11 and 12 detachably mounted 
thereon. The film supply reel 11 has a film 13 
consisting of a number of rolls of color negative films 
spliced one another wound in a roll therearound. The 

55 spliced color film 13 is withdrawn from the film 
supply reel 1 1 by means of a drive roller 16 and guide 
rollers 14 and 15 to position picture frames thereof at 
a measuring station. Above the measuring station, 
there is a sensor unit surrounded 58 with a hood 17 

60 for measuring each picture frame at the measuring 
station. Between the feed roller 16 and the measur- 
ing station there is a notch sensor 50 supported by 
an arm 18 for defecting notches 113 (see Fig. 6) 
formed in association with picture frames to be 

65 printed. 
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The spliced color film 13 is further transported to 
an image pick-up station where a mirror 82 sur- 
rounded with a hood 21 is disposed. At the image 
pick-up station, an image of a picture frame is 
reflected by the mirror 82 and picked up by a color 
TV camera 83. For independently, separately posi- 
tioning each picture frame at the measuring and 
image pick-up stations, a utility space 22 is provided 
to temporarily store the analysed part of the spliced 
color film 13 in a loop therein. Between the utility 
space 22 and the hood 21 there is an arm 23 
supporting a spliced section sensor for detecting 
spliced sections of the spliced color film 13 and a 
notch sensor 50 for detecting the notches 1 13. After 
the image pick-up station the spliced color film 13 is 
further transported with a drive roller 24 and guide 
rollers 25 and 26 and wound up around the take-up 
reel 12. 

A floppy loading slot 28 is provided through which 
a magnetic floppy 29 with image data of standard 
reference image or images recorded thereon is 
loaded. A tape perforator 88 is incorporated in the 
color fiim analyzer unit 10 to punch a paper tape 30 
to form printing data code in the paper tape after the 
analyzation of the spliced color film 13. The printing 
data includes common data to all picture frames of 
the spliced film 13 and individual data pecurior to the 
individual picture frame of the spliced film 13. Such 
common data preferably includes data on film type, 
film size (full size or half size), the common number 
of prints to be made from the respective picture 
frames, etc. of the spliced film 13. On the other hand, 
the individual data includes data on exposure 
correction, the number of prints to be made from the 
picture frame, or the needlessness of print, etc. 

On the operation unit 32 there are a color monitor 
33 with a large size screen 33a and a keyboard 34. 
This color monitor 33, which displays color images of 
picture frames of the spliced film 13 to be analysed 
on the screen, may be a color CRT or, otherwise as 
desirable, a liquid crystal display panel. The key- 
board 34 has various keys such as alphabetical and 
numerica! keys 38, color keys 35, density keys 36, 
correction keys 37, operation keys 39, picture frame 
specifying keys 40 and a page change key 41, and a 
display screen 42. The color keys 35 include 
correction keys for cyan, magenta and yellow. For 
each color, a plurality of correction keys are 
provided to correct color stepwise. The density keys 
36 has a single line of density correction keys to 
correct density stepwise. The alphabetical and 
numerica! keys 38 are used to enter data on printing 
condition, the number of prints to be made, film type 
and film size. The operation keys 39 include various 
keys for starting the analyzation of color film, printing 
cut the entered correction data, designating display 
modes, or the like. The picture frame specifying keys 

40 comprise 16 keys corresponding to 16 picture 
frames and are used to designate or specify one of 
the images displayed on the screen 33a prior to the 
entry of data as to the image. The page change key 

41 is used to replace quickly an image frame 
including a plurality of color images displayed on the 
screen 33a of the color monitor 33 with another 
image frame. The display screen 44 displays the data 
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entered. 

The color monitor 33 can display images of a 
plurality of picture frames of the spliced film 13 in 
various display modes. For example, the image 

5 frame can be displayed in a sixteen-division display 
mode or twelve-division display mode, or even in 
single-division display mode. Any desired display 
mode can be selected with the operation keys 39 
before inputting image data of picture frames of the 

10 spliced film 13 through the color TV camera 83. 
When displaying the images of picture frames of the 
spliced film 13 in the sixteen-division display mode, 
the screen 33a is, as is shown in Fig. 5, notionally 
divided into four lines (A, B, C and D), each being 

15 divided into four divisions, namely sixteen divisions, 
and displays positive color images 45 of sixteen 
picture frames, one on each division of the screen 
33a. It is noted that the images of the respective 
division lines A - D are arranged in order of image 

20 inputting through the color TV camera 83. That is, the 
images in the division line A are inputted prior to 
those of the division line B and accordingly the 
images in the line D are lastly inputted among all of 
the images in the lines A - D. It is also noted that a 

25 left-hand image is inputted prior to a right-hand 
image adjacent thereto in each line. If selecting or 
designating the twelve-division display mode, four 
standard reference images having standard colors 
and densities are read out from the magnetic floppy 

30 29 and displayed in the last or bottom line D while 
images of twelve picture frames inputted through 
the color TV camera 83 are displayed in the lower 
three lines A - C of the screen 33a. If selecting or 
designating the single-division display mode, an 

35 image of a single picture frame is magnified four 
times or more as large as a usually displayed image 
size and displayed within central four divisions of the 
screen 33a. 

As was previously noted and shown in Fig. 2, the 

40 color film analyzer includes the notch sensor 50 
supported by the arm 1 8 detects a notch 1 1 3 formed 
in association with a picture frame to be printed to 
provide an appropriate notch signal which in turn is 
send to a central processing unit (CPU) 52 through 

45 an I/O port 51 . Since the distance between the notch 
sensor 50 and the measuring station is previously 
known, a picture frame with a notch 113 can be 
positioned at the measuring station by advancing the 
spliced film 13 by the distance after the detection of 

50 the associated notch 113. For effecting such film 
advancement, a pulse motor 53 is used and driven 
with a controlled number of drive pulses. 

A fiim framing mask or carrier 54 is disposed to 
place each picture frame of the spliced film 13 in 

55 position at the measuring station. The picture frame 
in the film framing mask 54 is illuminated with the 
light emitted from a lamp 55 and passed through a 
condensor lens assembly 56. The light, after passing 
through the picture frame of the spliced film 13 

60 placed on the film framing mask 54, is focussed 
measured with a scanner unit 58 and with the 
respective color sensors 59, 60 and 61 for red, green 
and blue, all of them are surrounded with the hood 
17. The scanner unit 58 includes a focusing lens 62 

65 and an image area sensor 63 to photoelectrical^ 
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convert light passed through respective pixels of the 
picture frame and focused thereon into time-serial 
image signals. After being converted into digital 
image signals by A/D converter 64, the time serial 
signals are send to a operation unit 65 comprising a 
eight-bit microcomputer and converted thereby into 
logarithmic signals which are used as density 
signals. The density signals thus obtained are stored 
in a memory. Then, the density signals for pixels 
within a previously specified area of the picture 
frame are read out to calculate a arithmetical mean 
density of the specified area of the picture frame. In 
such a manner as described above, arithmetical 
mean densities are calculated as to a central area, 
upper and lower half areas excepting the central 
area, respectively. Based on a distribution of the 
densities of these areas of the picture frame, a 
density pattern is determined and according to 
which an appropriate exposure calculation formula is 
selected to calculate an appropriate exposure 
correction value. The correction value thus calcu- 
lated is stored in a RAM 67. 

The color sensors 59 to 61 for red, green and blue 
measure large area transmittance densities (LATDs) 
of each picture frame of the spliced film 13 placed in 
position on the film framing mask 54 to provide 
appropriate electric signals (LATD signals) which in 
turn are, after being converted into digital signals in 
A.D converter 64, send to the CPU 52 through the 
I/O port 51. Based on the LATD signals, a correction 
value and a transmittance rate of ND filter are 
calculated for each color in the CPU 52 and stored in 
the RAM 67. 

On the opposite sides of the film framing mask 54 
there are two pairs of rollers 68 and 69 driven by a 
pulse motor 53. A motor controller 70 controls the 
rotation of the pulse motor 53 so as to advance and 
place the spliced film 13 in position. 

After the measurement, the spliced film 13 is again 
transported passing through the utility space toward 
the image pick-up station. Before the image pick-up 
station there is the notch sensor 71 and the spliced 
section sensor 72 supported by the arm 23. The 
notch sensor 71 detect notches 113 to provide 
electric notch signal which in turn are sent to the 
CPU 52 through the I/O port 51 and used to place 
picture frames as was previously noted. The spliced 
section sensor 72 detects spliced section between 
each two rolls of films of the spliced film 13 to 
provide electric spliced-line signals which are also 
sent to the CPU 52 through the I/O port 51. When 
receiving a notch signal, the CPU 52 provides image 
data based on which a blank image 46 is displayed to 
indicate that a spliced section is between the picture 
frames whose images are displayed on the divisions 
adjacent to and on both sides of the blank image. 

At the image pick-up station there is a film framing 
mask 73 to place picture frames of the spliced film 13 
in position. An image frame on the film framing mask 
73 is illuminated with the light emitted from a lamp 75 
passing a mixing box 74 and then an ND filters 
assembly 76. The ND filter assembly 76 has two ND 
filters which are controllably moved in opposite 
directions in a plane perpendicular to the optical 
path by a pulse motor 77. Specifically, the ND filters 



are moved away from each other and displaced from 
the optical path for excessively over-exposed pic- 
ture frames or close to each other and placed in the 
optical path for excessively under-exposed picture 
5 frames. Each picture frame is judged at the 
measuring station whether it is properly exposed, 
over-exposed or under-exposed. 

On both sides of the film framing mask 73 there 
are two pairs of rollers 78 and 79 driven by a pulse 

10 motor 80. The motor controller 70 controls the 
rotation of the pulse motor 80 so as to advance and 
place picture frames with notches 1 13 of the spliced 
film 13 in position at the image pick-up station in 
order. An image of each picture frame placed at the 

15 image pick-up station is reflected with the mirror 82 
surrounded with the hood 21 and directed to the 
color TV camera 83 built in the analyzer unit 10. The 
color TV camera 83 picks up the image to provide 
color image signals R, G and B for red, green and 

20 blue, and synchronizing signals Sync. These color 
signals R, G and B are, after being subjected to 
image processing in a image processing section 84, 
sent to the color monitor 33. A write .controller 85 
generates address signals based on the synchroniz- 

25 ing signals Sync and controls to write data in the 
image processing section 84 with the address 
signals. A read controller 86 is controlled with the 
CPU 52 to generate address signals for reading out 
data from the image processing section 84 and 

30 synchronizing signals to be sent to the color monitor 
33. 

A floppy drive 87 reads out image data of the 
standard reference images and writes them in the 
image processing section 84. The perforator 88 is 

35 actuated upon the completion of analyzation to 
punch the paper tape 30 to form punched codes on 
common and individual printing data in a paper tape 
30. IN the ROM 89 various data, such as fixed 
printing data, operation program data and the like. 

40 Work RAM 90 is used to back up image data. 

Referring to Fig. 3 showing an embodiment of the 
image processing section 84 of Fig. 2. It is noted that 
image signal processing systems for red, green and 
blue are all identical and therefore only one, for 

45 example, for red is representatively shown in Fig. 3. 
As shown, red image signals R provided from the TV 
camera 83 are, after amplified in an amplifier circuit 
95, sent to a clamp circuit 96 to establish a reference 
level. Then, the red image signals are converted into 

50 digital signals in an A/D converter 97 and then sent 
to a logarithmic transformer 98 which comprises a 
look-up table memory. The logarithmic transformer 
98 transforms the digital image signals into logarith- 
mic value as image signals proportional to densities. 

55 The CPU 52 writes a data table stored in the ROM 89 
in the logarithmic transformer 98 before picking up 
an image of the picture frame on the film framing 
mask 73 with the TV camera 83. 

A chroma correction circuit 99 is provided 

60 commonly to the three colors to correct the 
difference of spectral sensitivity between a color 
paper and the image pick-up element of the TV 
camera 33 and comprises three look-up table 
memories 99a for the respective color each of which 

65 is used to weight the corresponding color image 
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data, and an adder 99b which adds outputs, namely 
weighted image data, from the three look-up table 
memories 99a together and outputs the resultant 
data as red image data. The CPU 52, before starting 
film analyzation, reads out three pairs of coefficients 
from the ROM 89 and changes them stepwise, 
providing three look-up tables for effecting chroma 
correction for red which are written in the corre- 
sponding look-up table memory 99a. 

The image data thus corrected in chroma is then 
sent to either one of image memories 101a and 101b 
which is designated or selected by a demultiplexer 
100. Each image memory 101a, 101b has a memory 
capacity sufficient for one full image area (which is 
hereinafter referred to as one page) of the screen 
33a of the color monitor 33 and ia alternately read 
out and written in. Therefore, while reading out 
image data for one page from the image memory 
101a under the control of the read controller 86, 
image data for new page provided from the TV 
camera 83 can be written in the image memory 101b 
by the write controller 85. When the read controller 
86 starts to read out the image data for the new page 
from the image memory 101b, the write controller 85 
starts to overwrite in new image data for another 
page in the image memory 101a. As apparent from 
the above, the provision of the image memories 101a 
and 101b for storing two pages avoids the suspen- 
sion of film analyzation during reading in image data. 

For controlling the writing in or reading out image 
data in the image memory 101a or 101b with the CPU 
52, there is an interface 102. The image data read out 
from either one of the image memories 101a and 
101b is sent to a gradation or contrast transforming 
circuit 104 through a multiplexer 103 wherein the 
image data is subjected to negative-to-positive 
transform and gradation transform processing. The 
gradation transforming circuit 104 comprises six- 
teen look-up table memories one individual to each 
of sixteen picture frames constituting one ful! image 
frame. In each look-up table memory table data on 
the result of measurement and table data prepared 
according to a manually inputted color correction 
value of each picture frame are written by the CPU 
52. These table data can be provided by shifting the 
standard table data for each color stored in the ROM 
89 with reference to color correction value. 

The image data thus gradation-transformed is 
converted into serial signals in a parallel-to-serial 
converter 105 and then into analog signals in a D/A 
converter 106. The image signals in analog form are 
sent to the color monitor 33. 

Referring now to Fig. 4, the image memories 101a 
and 101b are shown in detail. Each memory 
comprises four memory blocks each of which has 
four memory areas. In each memory area stores 
image data of a single picture frame. For example, 
the fourth-from-the-top line of memory block has 
four memory areas A1 to A4 to store the image data 
of the picture frames to be displayed in the bottom 
line A on the screen 33a of the color monitor 33 as 
shown in Fig. 5. The third line of memory block has 
four memory areas A5 to A8 to store the image data 
of the picture frames to be displayed in the 
third-from-the-top line B on the screen 33a of the 



color monitor 33. The image memory 101b is 
identical in structure and operation to the other 101a 
and each memory area of the image memory 101 is 
specified with reference character B. 
5 Fig. 6 shows part of the spliced film 13 including a 
spliced line. Two rolls of film 110 and 111 are 
connected between picture frames 110a and 11 1a to 
each other with a splicing tape 112. The spliced film 
13 comprises a number of rolls of films are 

10 connected to one another with such splicing tale 
112. The splicing tape 112 can be optically detected 
with the spliced line sensor 72. It is noted that the 
splicing tape 1 12 is made of materials, such as white 
adhesive tapes, having reflective or transmittance 

15 factors different from that of the spliced film 13. 
Upon the spliced line sensor 72 detects the splicing 
tape 112, the CPU 52 provides data for a blank 
division and writes it in a corresponding memory 
area of current image memory, for example the 

20 image memory 101a. 

The operation of the color film analyzer depicted in 
Figs. 1 through 4 is best understood by reviewing 
Figs. 7 to 9, which are flow charts illustrating various 
sequences. After switching on the color film ana- 

25 lyzer, to adapt the color film analyzer correspond- 
ingly to printing condition to which a printer to be 
used is set, one or more of the alphabetical and 
numerical keys 38 of the keyboard 34 are operated 
to select the same printing channel as that of the 

30 printer. Thereafter, the type and size of the spliced 
film 13 and other necessary data are entered by 
operating the alphabetical and numerical keys 38 
and then a display mode, for example the sixteen-di- 
vision display mode, is designated. 

35 After mounting a reel 1 1 , a leader tape attached to 
the leading end of the spliced film 13 is automatically 
threaded and wound around the take-up reel 12. 
When the spliced film 13 is advanced by means of 
the drive roller 16 driven by the pulse motor 53, the 

40 notch sensor 50 detects a first notch 1 13 to provide 
a notch signal. At the presence of the notch signal, 
drive pulses applied to the pulse motor 53 are 
counted to meter an advanced length of the spliced 
film 13. Upon counting a sufficient number of drive 

45 pulses to advance the first notch 113 by a length 
equal to the distance between the notch sensor 50 
and the center line of the film framing mask 54 at the 
measuring station, the pulse motor 53 stops its 
rotation so as to place the picture frame with the first 

50 notch 113 in position in the film framing mask 54 at 
the measuring station. 

The picture frame with the first notch 113 in the 
film framing mask 54 is illuminated with the lamp 55 
and measured with the scanner 58 to detect 

55 densities of the respective pixels of the picture 
frame. At the same time, the color sensors 59-61 for 
red, green and blue detects red, green and blue 
LATDs of the picture frame. Thereafter, the pulse 
motor 53 starts again to rotate to advance the 

60 spliced film 13 until detecting a second notch 113 
and places a picture frame with the second notch 
113 in position in the film framing mask 54 .at the 
measuring station. The same procedures as for the 
image frame with the first notch 1 13 are repeated for 

65 all picture frames with notches 113. 
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The first notch 113 of the first picture frame thus 
measured is again detected with the notch sensor 71 
between the measuring station and the the image 
pick-up station. Upon the detection of the first notch 
113, drive pulses applied to the pulse motor 80 are 
counted to meter a predetermined length of ad- 
vancement of the spliced film 13. Thus, the first 
picture frame is placed in position in the film framing 
mask 73 at the image pick-up station. During the 
positioning the first picture frame at the image 
pick-up station, based on the LATDs detected with 
the color sensors 59-61, the first picture frame is 
judged whether it has been properly exposed, 
excessively over-exposed or excessively under-ex- 
posed, if the first picture frame is excessively 
over - eX posed ( the CPU 52 actuates the pulse motor 
77 to remove or displace the ND filters 76 from the 
optical path, having the increase of the quantity of 
light with which the first picture frame is illuminated. 
On the other hand, if the first picture frame is 
excessively under-exposed, the CPU 52 actuates 
the pulse motor 77 to place or insert the ND filters 76 
into the optical path, having the decrease of the 
quantity of light with which the first picture frame is 
illuminated. 

Since the ND filters 76 have been adjusted in 
position before the first picture frame is placed in 
position at the image pick-up station, as soon as the 
first picture frame is placed at the image pick-up 
station, the TV camera can pick-up an image of the 
first picture frame to provide time serial image 
signals separately by color. The time serial image 
signals for red, green and blue are sent to the image 
processing section 83 and therein subjected to 
analog-to-digital conversion, chroma correction, 
storage and gradation transforming. As was pre- 
viously described in connection with Fig. 3, the red 
image signals are, after amplified and clamped, 
converted into red image data in the A/D converter 
97. the red image data is then converted into data 
proportional to density and sent to the chroma 
correction circuit 99. There, the respective density- 
proportional image data are multiplied by coeffi- 
cients, respectively. The resultant red image data 
thus obtained is sent to an image memory, for 
example the memory 101a, designated by the 
demultiplexer 100 and written in the first memory 
area A of the sixteen memory areas designated by 
the write controller 85. In the same manner, the 
following picture frames are placed at the image 
pick-up station in order and images of the picture 
frames are picked up with the TV camera 83. Image 
data of these picture frames are written in the 

memory areas A2, A3 of the image memory 101a 

in order. 

Upon advancing the spliced film 13, the spliced 
line sensor 72 optically detects the splicing tape 112 
attached to and splicing the rolls of films 110 and 1 1 1 
to provide a splice signal and sends it to the CPU 52. 
The CPU 52 writes "blank" data, namely "zero" in 
digital form, in a memory area between the areas 
wherein image data data of the adjacent picture 
frames of the spliced films 1 1 0 and 1 1 1 . For example, 
the "zero" data is written in the memory area A1 1 of 
the image memory 101a to display a blank on the 



division 46 of the screen 33a. On the division of the 
screen on the left hand side of the division 46 an 
image of the last picture frame of the film 110 is 
displayed and on the division of the screen on the 

5 right hand side of the division 46 an image of the first 
picture frame of the film 111 is displayed. 

When having written image data of the sixteen 
picture frames including a spliced section as a splice 
frame in the image memory 101a, the demultiplexer 

10 100 selects the other image memory 101b and 
simultaneously the CPU 52 begins to read out image 
data from the image memory 101a. In such a way, the 
image memories 101a and 101b are changed 
alternately inversely to write-in and read-out modes. 

15 When the image memory 101a is in the read-out 
mode, the read controller 86 reads out image data 
from the image memory 101a and sends them to the 
gradation transforming circuit 104 through the 
multiplexer 103 for negative-to-positive image con- 

20 version and gradation transforming. Since the 
gradation transforming circuit 104 has a lookup table 
memory for each division of the screen 33a and 
corrects image data in gradation with a lookup table 
data of the corresponding division where the image 

25 data is displayed as a positive image. The respective 
lookup table memories stores table data generally 
different from one another according to images of 
the respective picture frames. The table data is, as 
was previously described, provided by shifting the 

30 standard table data stored in the ROM 89 with 
reference to density correction value based on data 
detected by the scanner 58 and color correction 
value based on data detected by color sensors 
59-61. 

35 The image data thus corrected in gradation are 
converted into serial signals with the parallei-to-ser- 
ial converter and then into analog signals with the 
A/D converter 106. The analog image signals are 
sent to the color monitor 33 by color to display one 
40 page of positive color images of the sixteen picture 
frames, namely fifteen positive color images 45 and 
one blank image 46, on the respective divisions of 
the screen 33a. These images are practically 
separated with white margins from one another on 
45 the screen 33a. 

Because the images displayed on the screen 33a 
of the color monitor 33 are temporarily simulated as 
printed images, they should be judged whether they 
are suitable in color balance and color density. Since 
50 a spliced section of the spliced film 13 is displayed 
as the blank image 46 on the screen 33a, the first 
picture frame of each roll of film ca be identified. 
Generally, it may be desirable to finish prints of one 
roll of film with a same tone. For this reason, it is 
55 effected to judge whether all of the images between 
two blank images are substantially similar in color 
and density. 

If the simulated image on any division of the 
screen is not suitable, the picture frame specifying 
60 keys 40 of the keyboard 34 are operated to identify 
or designate the picture frame having the unsuitable 
simulated image. As a result, as shown in Fig. 8, the 
image data of the picture frame thus specified is 
read out from the image memory 101a and written in 
65 the work RAM 90 through the interface 102. Then 
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from the work RAM 90, image data of part of the 
specified image where an image of the cursor 47 is 
to be inlaid is read out and sent to the CPU 52. The 
image data of the part of the specified image are 
converted from negative form to positive form and 
changed to image data of the the cursor 47. 

Generally, when inlaying an image of the picture 
frame identifying cursor 47 in a specified image on 
the screen 33a, the image of the picture frame 
identifying cursor 47 is preferred to be significantly 
different in color from part surronuding the cursor 
image. For making the image of the picture frame 
identifying cursor 47 different in color from the image 
of the specified image to be inlaid with the cursor 
image, the image data of the cursor 47 ia compared 
with the image data of the specified image stored in 
the work RAM 90 to judge the similarity or identity of 
color between the both data. If in fact these data are 
similar or identical in color, the data of the cursor 
image is added or subtracted by a constant value. 

The image data of the cursor 47 thus obtained is 
sent to the image memory 101 a through the 
interface 102 which is temporarily changed to the 
write-in mode and written in the memory area from 
which the image data of the specified image has 
been read out. The image data written in the image 
area of the image memory 101a is converted from 
negative form to positive form in the gradation 
transforming circuit 104 and therefore the image of 
the cursor 47 is displayed in a positive image as part 
of the specified positive image. If in the event that a 
wrong picture frame is specified, a clear key is 
operated to rewritten image data of the wrongly 
specified picture frame temporarily in the work RAM 
90 in the corresponding memory area of the image 
memory 101a. Thus, the image of the wrongly 
specified picture is displayed on the screen 33a 
without the image of the cursor 47. 

After the specifying of an picture frame, the color 
key 35 and/or density key 36 are operated to enter 
color and/or density manual correction data. Ac- 
cording to the manual correction data, a lookup table 
data of lookup table memory corresponding to the 
division where the image of the specified picture 
frame is renewed to correct the image of the 
specified picture frame in color and/or density. If the 
first correction is insufficient, the color key 35 and/or 
density key 36 are operated again. If an image of 
another picture frame is required to be corrected in 
color and/or density, the picture frame specifying 
keys 40 are operated to write the image data of the 
previcusiy specified picture frame temporarily stored 
in the work RAM 90 in the image memory 101a 
through the interface 102. Thereafter, the image data 
of the another specified picture frame is read out 
from the image memory 101a and written in the work 
RAM 90. Thus the image data of previously and 
newly specified picture frames are replaced with 
each other. Thus the image of the cursor 47 
disappears from the corrected image of the pre- 
viously specified picture frame and appears in the 
image of the newly specified picture frame. The 
image of the newly specified picture frame can be 
corrected in color and/or density in the same 
manner. 
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When making prints at the time developing a roll of 
film, the printer automatically provides one print for 
each picture frame. Therefore, it is not necessary to 
specify the number of print to be made. However, 
5 more than one prints are requested, the numbers of 
prints to be made are specified for the respective 
picture frames, in addition, when extra prints will be 
requested later, the number of extra prints is to be 
specified as to the picture frame. For this, after 
w specifying the picture frame through the picture 
frame specifying key 40, the numerical keys 38 of the 
keyboard 34 are operated to enter the number of 
extra prints. The CPU 52 reads out image data of the 
picture frame specified from a memory area, for 

15 example the memory area A8, of the image memory 
101a and stores temporarily them in the work RAM 
90. The temporary storage of image data is effected 
to display the original image of the specified picture 
frame on the screen 33 when the specified number 

20 of. prints is disappeared from the screen by 
operating the clear key. The CPU 52 provides image 
data of the number of prints and writes it in the 
memory area A8 of the image memory 101a. Data of 
the specified picture frame and the number of prints, 

25 of which data are read out simultaneously, are 
displayed as an inlaid image on the screen 33. In this 
embodiment, the number 48 is displayed as a bright 
image with a square dark background. 
When a same number of prints are requested for 

30 all of the picture frames of a roll of film, the division 
46 where a blank image at the head of a series of 
images of the picture frames of the roll of film is 
displayed is specified through the frame picture 
specifying keys 40. then, the number of extra prints 

35 to be made for all the picture frames is specified. As 
a result, a specified number 46a is displayed 
substantially at the center of the specified division 46 
as a bright image with a dark background. 

In the case that a same number of extra prints are 

40 requested for almost all of the picture frames of a roil 
of film excepting some picture frames, after spec- 
ifying a division of blank image and the number of 
prints common to the almost all of the picture 
frames, each exceptional picture frame and the 

45 number of prints of the exceptional picture frame are 
specified. The common number and exceptional 
numbers are both stored in the RAM 67 and 
recorded as punched codes in the paper tape 30 
after the completion of negative film analyzation. 

50 If the image displayed on the screen 33 is blurred 
or has no major subject, the picture frame specifying 
keys 40 are operated to specify the picture frame of 
the image and then the key 39 is operated to instruct 
no necessity of making a print of the specified 

55 picture frame. As a result, the image data of the 
specified picture frame stored in a memory area of 
the image memory 101a, for example the memory 
area A2, is transferred to the work RAM 90 and part 
of the image data of the specified picture frame is 

60 retrieved, converted into negative image data and 
then written in the memory area A2. in such a way, an 
image of the specified picture frame with a negative 
center area is displayed on specified division of the 
screen 33a. The negative center area forms a 

65 print-needless mark 49. This mark 49 may be cofored 
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if desired. 

When all of the displayed images are analysed and 
judged to be suitable, the page change key 41 is 
operated to replace the analysed images with the 
following page of images. The image data of sixteen 
picture frames including or not including a spliced 
section are read out from the image memory 101b 
and displayed as positive images on the screen 33a 
of the color monitor 33 in the same manner as the 
previous page if images. During the analyzation of 
the following page of images, another sixteen 
images are picked up by the TV camera and image 
data of the sixteen picture frames are written in the 
image memory 101a. 

When all of picture frames of the spliced film 13 
including a plurality of rolls of films have been 
analysed, the operation key 39 is operated to record 
the print data in the RAM 67 as punched codes in the 
paper tape 30. The paper tape is punched to record 
data codes indicating, for example, the spliced 
section 46, film type and film size, common data 
including the number of prints common to all of the 
picture frames in this order and thereafter, exposure 
correction data and prints number or print-needless 
data of each picture frame in order or frame number. 

The data tape 30 is set in a printer for making 
prints from the analysed spliced film 13. The printer 
reads the common data first and sequentially the 
data individual to each picture frame required to be 
printed upon making prints of the required picture 
frame. According to these data, the printer is 
controlled to make favorable prints. The printer is 
provided with color sensors for detecting red, green 
and blue large area transmittance densities (LATDs). 
According to the detected LATDs exposures for red, 
green and blue are determined. Based on the 
exposures and exposure correction data read from 
the data tape 30, actual exposures are obtained with 
which the printer controls the proportion of three 
colors of printing light. 

When having selected to display one page of 
images in the twelve-division display mode, the 
magnetic floppy 29 is set in the color film analyzer. 
The color film analyzer reads the four reference 
images from the floppy 29 and writes them in the 
work RAM 90. The image data of the reference 
images are read out and written in the memory areas 
A13-A16 of the image memory 101a and the memory 
areas B13-B16 of the image memory 101b which are 
corresponding to the first or uppermost line of 
divisions D of the screen 33a of the color monitor 33. 
Accordingly, images of the spliced film 13 are picked 
up by twelve frames and displayed in lower three 
lines of divisions A-C of the screen 33a. 

Upon analysing images of the spliced film 13 
displayed in the lower three image lines A-C are 
compared with any one or all of the reference images 
in the first image line D to simulate favorable images. 

When having selected to display an image in the 
single image display mode, the image pick-up and 
display is effected by picture frame. In this case, the 
image data of one picture frame is magnified and 
displayed on the central four divisions of the screen 
33a of the color monitor 33. The magnification of 
image is effected either in an electrical interpolation 



of image data or in shortening the sampling period of 
the A/D converter 97. This image magnification may 
be effected to any one of images displayed in the 
sixteen or twelve division display mode when the one 

5 image is specified for color correction. 

Referring now to Fig. 9 showing the sequential 
operation of gradation transforming, each picture 
frame of the film placed at the measuring station is 
measured with the scanner 63 and color sensors 

10 59-61 to detect densities of each pixel of the picture 
frame and LATDs of the picture frame for red, green 
and blue, respectively. The LATDs are arithmetically 
averaged to provide a gray mean density. The gray 
mean density thus obtained is compared with 

15 reference gray mean densities of the excessively 
over-exposed picture frame and of the excessively 
under-exposed picture frame. If the gray mean 
density of the measured picture frame is higher than 
the reference gray mean density of the excessively 

20 over-exposed picture frame, the measured picture 
frame is judged excessively over-exposed. On the 
other hand, if the gray mean density of the measured 
picture frame is lower than the reference gray mean 
density of the excessively under-exposed picture 

25 frame, the measured picture frame is judged 
excessively under-exposed. According to the deci- 
sion, the ND filters are controlled to make a proper 
exposure in the previously described manner. For an 
excessively over- or under-exposed picture frame, 

30 color correction values for cyan, yellow and magenta 
are calculated base on the LATDs. For picture 
frames other than such excessively over- and 
under-exposed picture frames, color correction 
values for red, green and blue are calculated based 

35 on the LATDs. 

The scanner 58 scans the picture frame at the 
measuring station to detect densities of a number of 
points within a previously specified area. From the 
densities an arithmetic mean density is calculated 

40 for the specified area. In a same manner, arithmetic 
mean densities for a plurality of areas of the picture 
frame. Based on the mean densities, the picture 
frame is classified to a normarily illuminated scene or 
back-lit scene. A density correction value for each 

45 color is calculated by using one of previously 
provided operation formulas according to the classi- 
fied scene. 

The color correction value and density correction 
value thus obtained are added together by color and 

50 then written in the RAM 67. Here, density correction 
is represented by a correction value for cyan, 
magenta or yellow and the density correction value 
is added to the color correction value after being 
converted into a color correction value by color. 

55 Based on the added correction value a gradation 
transforming value is calculated for each color with 
which the standard table data is shifted. These 
calculations are performed after the measurement of 
the picture frame and before the following picture 

60 frame is placed at the measuring station. 

As was previously described, the ROM 89 stores 
standard table data different according to colors for 
the respective colors. Accordingly each standard 
table data is read out being shifted according to the 

65 gradation transforming value of corresponding color 
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and then written in corresponding area of the 
gradation transforming circuit 104. 

If a manual correction is effected, a manually 
inputted color correction value and a manually 
inputted density correction value in the form of a 
color correction value are added to the color 
correction value read out from the RAM 67 and 
based on which a gradation transforming value is 
calculated to shift again the standard table data. 
Thereafter, the shifted standard table data is written 
in the gradation transforming circuit 104. 

Referring now to Fig. 10 showing the screen 33a 
of the color monitor 33 on which images of sixteen 
picture frames of the spliced film 13 are displayed. In 
this embodiment, the number of prints for the 
respective picture frames of a roll of film is not 
specified. Therefore, the respective divisions of the 
screen 33a of the color monitor 33 don't display any 
number thereon even in the central division on which 
a spliced section of the spliced film 13 is displayed 
as a blank image 46. 

Referring now to Fig. 11 showing the sequential 
operation of specifying individually the numbers of 
prints for the respective picture frames of a roll of 
film included in the spliced film 13. If the number of 
prints is specified commonly to the respective 
picture frames of a roll of film, the individually 
specified number of prints is preferentially used in 
printing. The number of prints for a specified picture 
frame is entered as an individual printing data and is 
stored in the RAM 67 correspondingly to image data 
of the specified picture frame, if the number of prints 
is specified as a printing data commonly to a plurality 
of picture frames of the roll of film of the spliced film 
13, the common number of prints is also stored in 
the RAM correspondingly to image data of each 
picture frame. The CPU 52 t when the common and 
individual numbers of prints are specified for a 
picture frame to be printed, writes preferentially, not 
the common number of prints, but the individual 
number of prints in the RAM 67. Accordingly, it is not 
happened to form double punched codes of the 
number of prints in the paper tape. Describing in 
more detail following Fig. 11, when specifying 
individually the number of prints for a picture frame 
of the spliced film 13, the picture frame is specified 
to store image data of the picture frame in the RAM 
67. Then, data of the number of prints is specifically 
entered through the numerical keys 38. The CPU 52 
makes a first decision whether an individual number 
of prints is specified for the specified picture frame. 
If the answer is yes, the CPU 52 stores data of the 
individual number of prints in the RAM 67 corre- 
spondingly to the image data of the specified picture 
frame and displays the specified individual number 
on the division of the screen 33a where the specified 
picture frame is displayed. Thereafter or when the 
answer to the first decision is no, the CPU 52 makes 
another decision whether a common number of 
prints Is specified for the spliced section. The 
answer to the other decision is yes, the CPU 52 
stores data of the common number of prints 
correspondingly to the image data of the specified 
picture frame if the specified picture frame has no 
individual number of prints. Then, the common 



number of prints is displayed. If the answer to the 
other decision is no, the last two steps are omitted. 

Referring to Fig. 12 showing another embodiment 
of the image processing section 84 of Fig. 2. It is 
5 noted in this embodiment that elements which are 
identical in structure and operation to those of the 
previously described embodiment in association 
with Fig. 3 are designated by the same reference 
numerals and need not be explained again. 

10 The image data for red corrected in the chroma 
correction circuit 99 is sent to either an image 
memory 120 through a demultiplexer 100. The image 
memory 120 comprises four memory blocks having 
four memory areas A1-A4, A5-A8, A9-A12 and 

15 A13-16, respectively. Each memory area can stores 
image data of one picture frame. The first memory 
block having the memory areas A13-A16 stores 
image data of the four reference images 200-203 
which are to be displayed on the uppermost division 

20 line D of the screen 33a of the color monitor 33 as 
shown in Fig. 13. The second memory block having 
the memory areas A9-A12 stores image data of 
images 45 of four picture frames of the spliced film 
film 13 which are displayed on the second-from-the- 

25 top division line C. In such a way, image data of 
picture frames of the film 13 are stored individually in 
the memory areas A1-A12. Image data of picture 
frames of the spliced film 13 to be printed which are 
stored in the second to fourth memory blocks of the 

30 image memory 120 are sent to a multiplexer 123 
through a selector 122. The selctor 122 has three 
input terminals, first to third, and three output 
terminals, first to third, and changes the connections 
between the input and output terminals according to 

35 a change signal from the CPU 52 so as to 
substantially exchange in location the third to fourth 
memory blocks in the image memory 120. By 
exchanging the connection between the input and 
output channels, images displayed on the second to 

40 fourth division lines B-D can be exchanged by line. 
Accordingly, any image line can be shifted adjacent 
to the uppermost reference image line A. This is 
convenient to compare an image in the image line 
shifted adjacent to the reference image line with any 

45 one of the reference images for color and density 
inspection. The first block of the image memory 120 
is connected directly to the multiplexer 123. 

The multiplexer 123 selectively sends image data 
from the four memory blocks of the image memory 

50 120 to a gradation transforming circuit 124 wherein 
the image data is subjected to negative-to-positive 
transforming and gradation transforming process- 
ings. The gradation transforming circuit 124 com- 
prises sixteen look-up table memories one individual 

55 to each of four reference images and twelve picture 
frames of the spliced film 13. The lookup table 
memory for the four reference images carries a 
standard table data transferred from the ROM 89. 
Each of the remaining lookup table memories stores 

60 table data provided by shifting the standard table 
data from the ROM 89 according to the result of 
measurement and a manually inputted correction 
data. 

The red image data thus transformed in gradation 
65 by color is converted into serial signals in a 
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parallel-to-serial converter 125 and then into analog 
signals in a D/A converter 126. The red image signals 
thus processed are sent to the color monitor 33. In 
the just same manner, the image data for green and 
blue from the TV camera 83 are processed and sent 
to the color monitor 33. An interface 127 connected 
to the image memory 120 enables to write in and 
read out image data from the image memory 120 by 
the CPU 52. 

Before inspecting picture frames to be printed, 
the magnetic floppy 29 is loaded in the color film 
analyzer through the floppy loading slot 28. The color 
film analyzer reads the four reference images 
200-203 from J floppy 29 and writes them in the 
work RAM 90. The image data of the reference 
images 200-203 are read out and written in the 
memory areas A13-A16 of the image memory 120 
which are corresponding to the first or uppermost 
division line D of the screen 33a of the color monitor 
33. Accordingly, images of the spliced film 13 are 
picked up by twelve frames by the color TV camera 
83 and displayed on the lower three division lines 
A-C of the screen 33a of the color monitor 33. 

In analysing or inspecting the images of the 
picture frames displayed on the lower three image 
lines A-C are compared with any one or all of the 
standard reference images 200-203 on the upper- 
most or the first reference image line D to simulate 
favorable printed images. If any one of the displayed 
images of picture frames is judged unfavorable as 
printed image, the image is specified by operating 
the picture frame specifying keys 40 of the keyboard 
34. 

The image data of the specified image is read out 
from the image memory 120 and written in the work 
RAM 90 through the interface 127. Then, the CPU 
reads in image data of part of the image data from 
the work RAM 90 where an image of a cursor 47 for 
specifying the picture frame is to be inlaid as shown 
in Fig. 14. The image data of the inlaying part of the 
specified picture frame is converted from negative 
form to positive form and thereby changed to as 
image data of the inlaid cursor 47. 

When inlaying the specified image with the image 
of the picture frame specifying cursor 47 on the 
screen 33a, the image of the picture frame specifying 
cursor 47 is generally preferred to be significantly 
different in color from part surrounding the cursor 
image. For this end, the image data of the cursor 47 
is compared with the image data of the the specified 
image stored in the work RAM 90 to judge the 
similarity or identity in color between the both data. If 
in fact these data are similar or identical in color to 
each other, the data of the cursor image is changed 
to show a different color. 

The image data of the picture frame specifying 
cursor 47 thus obtained is sent to the image memory 
120 through the interface 127 and written in the 
memory area in which the image data of the 
specified image has been written. The image data of 
the picture frame specifying cursor 47 written in the 
image area of the image memory 120 is converted 
from negative form to positive form in the gradation 
transforming circuit 124 and therefore is displayed 
as a positive image as well as the image of the 



specified picture frame. 

Immediately after the numerical key 40 is operated 
to specify the picture image, the CPU 52 provides 
the selector with a change signal to exchange the 

5 connections of the input and output terminals so as 
to connect the memory block in which the image 
data of the specified image is included to the second 
image line C. For example, if the image on the third 
image line B is specified, the selector 123 connects 

10 the first input terminal to the second output terminal 
and the second input terminal to the first output 
terminal but maintains the connection between the 
third input and output terminals. As a result, the 
image data in the second and third memory blocks of 

15 the image memory 120 are displayed on the third and 
second image lines. Thus, the an image line which 
includes the specified image is shifted adjacent to 
the reference image line D. Accordingly, an image of 
any specified picture frame can be located close to 
20 the reference images 200-203 as shown in Fig. 14, 
enabling an easy comparison of the image with the 
reference images for image evaluation and inspec- 
tion. 

After the specifying of an image, the color key 35 

25 and/or density key 36 are operated to enter color 
and/or density manual correction data. According to 
the manual correction data, a lookup table data of 
lookup table memory corresponding to the division 
where the image of the specified picture frame is 

30 renewed to correct the image of the specified 
picture frame in color and/or density. If the first 
correction is insufficient, the color key 35 and/or 
density key 36 are operated again. If an image of 
another picture frame is required to be corrected in 

35 color and/or density, the picture frame specifying 
keys 40 are operated. As soon as the operation of 
the picture frame specifying keys 40, the images 
exchangeably shifted onto the image lines C and B 
are shift back onto the image lines B and C originally 

40 displayed thereon, respectively and simultaneously 
the image data temporarily stored in the work RAM 
90 are returned into the memory areas of the image 
memory 120. As a result, the image of the cursor 47 
disappears from the corrected image of the pre- 

45 viously specified picture frame and appears in the 
newly specified image. Of course, the image line 
including the cursor image will shift adjacent to the 
reference image line D. The newly specified image 
can be corrected in color and/or density in the same 

50 manner. 

If no correction is needed for all the images 
displayed on the screen 33a of the color monitor 33, 
the next page key 56 is operated. The CPU 52 
operates to display images of another twelve picture 

55 frames to be printed in the same way as described 
above. 

When all of picture frames of the spliced film 13 
including a plurality of rolls of films have been 
evaluated or inspected and corrected suitably if 

60 desired, the operation key 39 is operated to record 
the print data in the RAM 67 as punched codes in the 
paper tape 30. The paper tape is punched to record 
data codes indicating exposure correction data for 
the respective picture frame to be printed. The data 

65 tape 30 is set in a printer for making prints from the 
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analysed spliced film 13. The printer reads the the 
data of each picture frame required to print. 
According to these data, the printer is controlled to 
make favorable prints well corrected in color and 
density. The printer is provided with color sensors 
for detecting red, green and blue large area 
transrnittance densities (LATDs). According to the 
detected LATDs, exposures for red, green and blue 
are determined. Based on the exposures and the 
exposure correction data read from the data tape 30, 
accurate exposures are obtained for automatically 
controlling the proportion of the three primary colors 
of printing light. 

Referring now to Fig. 15 showing still another 
embodiment of the image processing section 84 of 
Fig. 2. It is noted in this embodiment that elements 
which are identical in structure and operation to 
those of the previously described embodiment in 
association with Fig. 12 are designated by the same 
reference numerals and need not be explained 
again. 

The Image memory 120 stores the image data of 
four reference images in memory areas A13-A16 of 
the first block which are displayed on the uppermost 
division line D of the screen 33a of the color monitor 
33 and the images of twelve picture frames of the 
spliced film 13 in the memory areas A9-A12, A5-A11 
and A1-A4 of the second to fourth memory blocks 
which are displayed on the second to fourth division 
lines B. C and D, respectively. An interface 141 
transfers image data between the image memory 
1 20 and the work RAM 90 or an image magnify circuit 
142. The image magnify circuit 142 electrically 
interpolates the image data of a picture frame 
specified through the picture frame specifying keys 
40 four times as large as the image originally 
displayed on the screen 33a of the color monitor 33. 
The interpolated image data is written in the centrally 
located four memory areas A6 t A7, A10 and A11 of 
the image memory 120. Before writing in the 
interpolated image data, the image data of four 
picture frames previously stored in the memory 
areas A6. A7 T A10 and A11 are temporarily stored in 
the work RAM 90. 

A multiplexer 144 selectively sends image data 
from the four memory blocks of the image memory 
120 to a gradation transforming circuit 145 wherein 
the image data is subjected to negative-to-positive 
transform and gradation transforming processings. 
The gradation transforming circuit 145 comprises 
sixteen lookup table memories one individual to 
each of four reference images and twelve picture 
frames of the spliced film 13. The lookup table 
memory for the four standard reference images 
200-203 carries a standard table data transferred 
from the ROM 89. Each of the remaining lookup table 
memories stores table data provided by shifting the 
standard table data from the ROM 89 according to 
the result of measurement and a manually inputted 
correction data. 

The red image data thus transformed in gradation 
by cclcr is converted into serial signals in a 
paralle!-to-serial converter (P/S) 146 and then into 
analog signals in a D/A converter (D/A) 147. The red 
image signals thus processed are sent to the color 



monitor 33. In the just same manner, the image data 
for green and blue from the TV camera 83 are 
processed and sent to the color monitor 33. 
Referring now to Fig. 16, there is shown details of 
5 the operation unit 65 for calculating exposures and 
providing table data, in cooperation with the CPU 52. 
The three color signals detected by the scanner 58 
are sent to the operation unit 65 through the A/D 
converter 64. The color signals are transformed in 

10 logarithms by the logarithmic transformer 150 to 
provide three color density signals which in turn are 
stored in a memory 151 separately by color. The 
three color density signals are then sent to a image 
characteristic value drawing section (CVD) 152 for 

15 drawing image characteristic values. When an 
principal image is specified, data on whether each 
scanned point is of the specified principal image is 
sent to and stored in a principal image area table 
section (I AT) 154. With reference to the data in the 

20 principal image area table section (I AT) 154, a 
principal image characteristic value drawing section 
(ICVD) 153 reads out the three color density signals 
of points which are of the specified principal image 
from the memory 151, thereby drawing color image 

25 characteristic values of the specified principal image 
for the respective colors. 

The exposure operating section 155 has a plurality 
of exposure calculation formulas provided for im- 
ages whose principal image is specified and images 

30 of whose principal image is not specified and selects 
one of the formulas. By substituting the image 
characteristic values into the selected formula, 
exposures can be calculated for the respective 
colors. 

35 The exposure for each color is sent to a corrective 
exposure operating section 156 and there increas- 
ingly or decreasingly corrected stepwise corre- 
spondingly to the correction keys (color correction 
key and density correction key) 37 if operated. The 

40 corrected exposure for each color is stored in a 
memory 157 and also sent to a shifter 158. The 
shifter 158 shifts the standard table data read out 
from the ROM 89 with the corrected exposure for 
each color. For example, a curve of the standard 

45 table data (TD) is shifted in the direction of address 
axis. With this shifted standard table data, the 
degree of gradation transforming in the gradation 
transforming curcuit 104 is changed. The shifted 
table data is written in a lookup table memory of the 

50 gradation transforming 104 corresponding to the 
specified image. 

Color printers widely spreaded and available are of 
the LATD printing system. For this reason, the 
exposure operating section 159 is provided to 

55 calculate exposures for the respective colors based 
on the LATD values. A subtracting section 160 
compares the calculated exposures calculated in the 
exposure operation sections 155 and 159 for each 
color to obtain the difference of exposure therebet- 

60 ween. This difference of exposure is transformed 
into the form of a color or density correction step 
effected with the color or density correction key in a 
correction step setting section 161. If having 
previously operated the correction key 37, a step 

65 correction section 162 additively or subtractively 
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sums up the correction steps from the correction 
step setting section 161 and the correction key 37. 
The resultant correction step is stored as correction 
data in a memory 163. At the end of inspection, the 
correction data is recorded as a punched code in the 
paper tape 30 with the perforator 88. 

For specifying a principal image included in the 
displayed image of a picture frame on the screen 33a 
of the color monitor 33, there is provided a principal 
image specifying means such as a light pen 94 
connected to a coordinate position detect circuit 93. 
When specifying a principal image on the screen 33a 
of the color monitor 33, the coordinate position 
detect circuit receives a position signal from the light 
pen 94 and cynchronizing signal from the read 
controller 86 to provide coordinate signal indicating 
the coordinate of the pointed position of the screen 
33a of the color monitor 33 which in turn is sent to 
the operation unit 65. 

A principal image of an image displayed on the 
screen 33a of the color monitor 33 can be specified 
by tracing its outline. Otherwise, the principal image 
may be specified by pointing partly the principal 
image. In this case, picture a principal image area is 
tentatively determined or defined as an aggregate of 
the picture elements which have three color den- 
sities or color identical or similar to those of a point 
pointed by the light pen 94. In this aspect, a closed 
area surrounded by picture elements having three 
color densities or color identical or similar to those 
of a point pointed by the light pen 94 is judged to be 
a principal image. 

The standard reference images 200-203 and 
images 45 of twelve picture frames are displayed on 
the screen 33a of the color monitor 33 in the same 
manner as described as to the previous embodi- 
ments. Each image 45 is compared with the 
respective standard reference images 200-203 and 
evaluated or inspected whether it is favorable to 
print. If there is an image, for example the image 45a, 
which is unfavorable to print, the picture frame 
specifying key 57 is operated to specify the image 
45a. 

Upon specifying the image 45a, image data of four 
images stored in the memory areas A6, A7, A10 and 
A11 of the image memory 120 are read out and 
written in the work ROM 90 through the interface 
141. Thereafter, image data of the specified image 
45a stored in the memory area A1 is read out and 
sent to the image magnify circuit 142. The image 
magnify circuit 142 electrically interpolates the 
image data of the specified image 45a to magnify the 
specified image four times as large as the originally 
displayed image on the screen 33a of the color 
monitor 33. The interpolated image data is written in 
the centrally located four memory areas A6, A7, A10 
and A11 of the image memory. 120. Before writing in 
the interpolated image data, the image memory is 
changed to the writing mode. 

For transforming the magnified image in grada- 
tion, the table data used for transforming the 
gradation of the specified image 45a originally 
displayed is written in four lookup table memories 
connected to the memory areas A6, A7, A10 and A1 1 
of the image memory 120. The table data is provided 



by reading out the exposure of the specified image 
45a from the 157 in the manner as described above. 
Then, the image data are read out from the memory 
areas A6, A7, A10 and A11 of the image memory 120 
5 to display an magnified image 45b at the center of 
the screen 33a of the color monitor 33 as shown un 
Fig. 17. 

If the magnified image 45b includes a principal 
subject image, such as a human face, the principal 

10 image is traced with the light pen 94. As a result, 
data representing whether each point of the speci- 
fied image 45a measured with the scanner 58 is 
within the principal subject image or not is provided 
and written in the principal image area table section 

15 (IAT) 154. The principal image characteristic value 
drawing section (ICVD) 1 53 reads out the three 
color density signals of points which are of the 
specified principal image from the memory 151 with 
reference to the data in the the principal image area 

20 table section (IAT) 154, thereby drawing color image 
characteristic values, for example mean densities, of 
the specified principal image for the respective 
colors. 

The exposure operating section 155 selects one 
25 of exposure calculation formulas provided for im- 
ages whose principal image is specified. By substi- 
tuting the mean density, LATD value, densities of 
particularly specified points of the specified image 
45a, etc. into the selected formula, exposures can be 
30 calculated by for color. The exposure thus calcu- 
lated for each color is sent to the subtracting section 
160 to set new color or density correction steps 
based on the exposures which are stored in the 
memory 163. As was described previously, the 
35 calculated exposures for the respective colors are 
stored in the memory 157 and, based on the 
exposures stored in the memory 157, table data are 
newly provided for the respective colors. The three 
table data newly provided are written in the lookup 
40 table memories connected to the memory areas A1 , 
A6, A7, A10 and A11 of the image memory 120, 
respectively. Thereby, the specified image 45a and 
its magnified image 45b, in particular their principal 
subject image are well corrected in color and/or 
45 density. 

If having operated the correction key 37 because 
the specified image has no principal subject image, 
data of a correction step number is sent to the 
corrective exposure operating section 156 and the 
50 step correction section 1 62. When the density key 36 
is operated, the corrective exposure operating 
section 156 increasingly or decreasingly corrects the 
exposures for the three colors read out from the 
memory 157 stepwise correspondingly to the num- 
55 ber of steps of the operated density key. The 
corrected exposure for each color is sent to the 
shifter 158 to provide new table data which is then 
written in the above noted, five table memories, 
respectively, thereby correcting the color images 
60 45a and 45b in density. The step correction section 
162 additively or subtractively sums up the correc- 
tion steps from the memory 163 and the the 
correction steps from the correction key 37 to 
provide correction data which in turn is stored in the 
65 memory 99. When the color key 35 is operated, 
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exposure of a color defined by the operated color 
key is corrected and the specified image 45a and the 
magnified image 45b are corrected in color. The 
resultant correction step is stored as correction data 
in a memory 163. If the correction in color and/or 
density is insufficient the color key 35 and/or the 
density key 36 are operated again. For the other 
images, the same inspection procedures as de- 
scribed as to the image 45a are repeated. 

As is shown in Fig. 18, it is preferred to eliminate 
images which are not specified from the screen 33a 
while displaying the standard reference images 
200-203 and the specified and magnified images 
45b. In this case, the work RAM 90 should have a 
memory capacity sufficient to store image data for 
twelve picture frames transferred thereto upon 
specifying an image. 

As is shown in Fig. 19, it is also preferred to 
eliminate all images including the standard reference 
images 200-203 while displaying an magnified im- 
ages 45c which is magnified approximately sixteen 
times as large as the originally displayed image 45a. 
In this case, only the magnified, large image 45c is 
displayed on the screen 90, making it quite easy to 
inspect the specified image. Although the present 
invention has been fully described by way of the 
preferred embodiments thereof with reference to 
the accompanying drawings, it is to be noted that 
various changes and modifications are apparent to 
those skilled in the art. Therefore, unless otherwise 
such changes and modifications depart from the 
scope of the present invention, they should be 
construed as included therein. 
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1. A video type color film analyzer compris- 40 
ing: 

image pick up means for picking up images of a 
plurality of picture frames of a color film in 
order; and 

video image displaying means for displaying 45 
simulated print images of said picked-up im- 
ages in a matrix pattern and a plurality of 
reference images in one column or line of said 
matrix pattern. 

2. A video type color film analyzer as defined 50 
in claim 1, wherein said video image displaying 
means includes a memory means having a 
plurality of memory blocks corresponding to 
columns or lines of said matrix pattern for 
storing image data of said color images to be 55 
displayed. 

3. A video type color film analyzer as defined 
In claim 2, wherein said memory means has one 
memory block for said reference images and a 
plurality of memory blocks for said plurality of 60 
images picked up by said image pick-up means. 

4. A video type color film analyzer as defined 
in claim 3, wherein said reference images are 
recorded in a magnetic floppy and transferred 

to said memory block of said memory means 65 



from said magnetic floppy. 

5. A video type color film analyzer as defined 
in claim 4, further comprising image specifying 
means for specifying an one of said color 
images to be corrected in color and/or density 
and shift means for shifting one of said columns 
or lines of color images which includes said 
specified image adjacent to said column or line 
of said reference color images. 

6. A video type color film analyzer as defined 
in any one of claims 1 to 5, wherein said image 
pick-up means is a color TV camera. 

7. A video type color film analyzer as defined 
in claim 1, further comprising means for 
specifying one of said color images whose 
picture frame need not be printed; and means 
for displaying an indication mark overlapping 
part of said specified color image, said mark 
indicating the unnecessity of print. 

8. A video type color film analyzer as defined 
in claim 7, wherein said indication mark is a 
negative image of said part where said specified 
image is to be inlaid with said indication mark. 

9. A video type color film analyzer as defined 
in claim 7, further comprising means for 
transforming gradation of said images to be 
displayed on said video image display device to 
simulate their printed images, means for provid- 
ing data of a number of prints to be made from a 
picture frame having said specified image; and 
means for inlaying said number of prints in said 
specified image displayed on said video image 
display device. 

10. A video type color film analyzer as defined 
in claim 9, further comprising means for 
indicating a position of an principal image of 
said magnified image on said video image 
display device, and means for correcting expo- 
sures based on characteristic values of said 
principal image. 

11. A video type color film analyzer as defined 
in claim 10, further comprising means for 
magnifying said specified image. 

12. A video type color film analyzer as defined 
in claim 10, further comprising means for 
magnifying said specified image and eliminating 
the remaining images. 

13. A video tape color film analyzer as defined 
in claim 1 , wherein said video image displaying 
means includes at least two memory means, in 
one of said two memory means image data of 
images picked up by said image pick up means 
being stored while image data is read out from 
the other memory means to display said images 
on said screen of said video image display 
means. 

14. A video type color film analyzer for 
displaying simulated color images of a plurality 
of picture frames of a color film consisting of a 
plurality of films spliced to one another in a 
matrix pattern on a video image display device, 
said analyzer comprising: 

a color TV camera for providing color image 
data of said plurality of picture frames in order; 
memory means for storing said color image 
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data; and 

means for reading out said color image data 
from said memory means to simulate and 
display color print images of said picture 
framed ; 5 
means for detecting a spliced section between 
two films spliced to each other to display said 
detected spliced section as a spliced section 
image on said image displaying device; 
means for specifying one of said images 10 
including said spliced section image displayed 
on said video image display device; and 
data inputting means for inputting data of a 
number of prints of a picture frame having said 
specified image. 15 

15. A video type color film analyzer as defined 
in claim 14, wherein said data inputting means 
inputs a number of prints commonly to all 
picture frames of a roll of film to be printed 
following said spliced section when specifying 20 
said spliced section image. 

16. A video type color film analyzer as defined 
in claim 14, further comprising inlaying means 
for inlaying said number of prints inputted 
through said data inputting means in said 25 
specified image. 

17. A video type color film analyzer as defined 
in claim 16, wherein said memory means stores 
data of said number of prints inputted individ- 
ually to each said specified image prior to said 30 
common number of prints if said individual 
number of prints is specified. 

18. A video type color film analyzer as defined 
in claim 16 or 17, wherein said spliced section is 
displayed as a blank. 35 

19. A video type color film analyzer as defined 
in claim 16 or 17, wherein said spliced section is 
displayed as a colored blank. 

20. A video type color film analyzer for 
displaying simulated color print image of a 40 
plurality of picture frames of a color film and a 
plurality of reference color images in a matrix 
pattern on a video image display device, said 
analyzer comprising: 

a color TV camera for providing color image 45 
data of said plurality of picture frames in order; 
memory means for storing said color image 
data; and 

means for processing said color image data 
read out from said memory means for Simula- 50 
tion of color print image of each said picture 
frame; 

said memory means being divided into memory 
blocks corresponding to columns or lines of 
said matrix pattern, one of said memory blocks 55 
being allocated for storing color image data of a 
plurality of reference color images and the 
remaining memory blocks being allocated for 
storing said color image data of said plurality of 
picture frames provided by said color TV 60 
camera. 

21. A video type color film analyzer for 
displaying simulated color print image of a 
plurality of picture frames of a color film and a 
plurality of reference color images in a matrix 65 



pattern on a video image display device, said 
analyzer comprising : 

a color TV camera fcr providing color image 
data of said plurality of picture frames in order; 
memory means for storing said color image 
data; 

means for processing said color image data 
read out from said memory means for simula- 
tion of color print image of each said picture 
frame; and 

image specifying means for specifying one of 
said color images to be corrected in color 
and/or density to shift one of columns or lines 
of said color image matrix including said 
specified image adjacent to said column or line 
of said reference color images. 

22. A video type color film analyzer for 
displaying simulated color print image of a 
plurality of picture frames of a color film in a 
matrix pattern on a video image display device, 
said analyzer comprising: 

image specifying means for specifying one of 
said color images unnecessary to be printed; 
and 

means for displaying an indication mark over- 
lapping with part of said specified color image, 
said mark indicating the unnecessity of print. 

23. A video type color film analyzer for 
displaying images of a plurality of picture frames 
of a color film in a matrix pattern on a video 
image display device, said analyzer comprising : 
means for specifying one of said displayed 
images to input a number of prints of said 
specified image; and 

means for inlaying said inputted number of print 
in said specified image. 

24. A video type color film analyzer for 
providing image signals of color images of a 
plurality of picture frames of a color film 
consisting of a plurality of films spliced one 
another and displaying said image signals as 
color positive images in a matrix on a video 
image display device, said analyzer comprising: 
means for detecting a spliced section between 
two films spliced each other to display said 
detected spliced section as a spliced section 
image in said matrix on said image displaying 
device ; 

means for specifying one of said images 
including said spliced section image displayed 
on said video image display device; and 
inlaying means for inlaying a number of prints of 
a picture frame having said specified image 
overlapping with part of said specified image. 

25. A video type color film analyzer for 
providing image signals of color images of a 
plurality of picture frames of a color film 
consisting of a plurality of films spliced one 
another and displaying said image signals as 
color positive images in a matrix on a video 
image display device, a spliced section between 
two films spliced each other of said color film 
being displayed as a spliced section image in 
said matrix on said image displaying device, 
said analyzer comprising: 
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means for specifying one of said images 

including said spliced section image displayed 

on said video image display device ; 

means for inputting a number of prints common 

to all picture frames of one film following said 5 

spliced section when said spliced section 

image is specified or a number of prints 

individual to each said image when each of said 

image is individually specified; 

means for inlaying a number of prints of said 10 
specified image overlapping with part of said 
specified image; and 

memory means for storing data of said number 
of prints inputted individually to each said 
specified image prior to said common number 15 
of prints if said individual number of prints is 
inputted. 

26. A video type color film analyzer for 
displaying color images of a plurality of picture 
frames of a color film in a matrix on a video 20 
image display device, color image signals of 
each said picture frame being provided by a 
color TV camera and transformed in gradation 
according to its exposed condition to simulate 
printed color images of said displayed color 25 
images, said analyzer comprising: 

means for specifying one of said color images 
displayed on said video image display device; 
and 

means for magnifying said specified color 30 
image on said video image display device. 

27. A video type color film analyzer for 
displaying color images of a plurality of picture 
frames of a color film in a matrix on a video 
image display device, color image signals of 35 
each said picture frame being provided by a 
color TV camera and transformed in gradation 
according to its exposed condition to simulate 
printed color images of said displayed color 
images, said analyzer comprising: 40 
means for specifying one of said color images 
displayed on said video image display device; 

and 

means for magnifying said specified color 
image oh said video image display device and 45 
eliminating the remaining images. 

28. A video type color film analyzer for 
providing image data of color images of a 
plurality of picture frames of a color film by a TV 
camera and simulating and displaying printed 50 
color images of said color images in a matrix on 

a video image display device, said analyzer 
comprising: 

at least two memory means for storing said 
image data, one of said two memory means 55 
being written with said image data provided by 
said color TV camera while image data is read 
out from the other memory means to display 
said simulated images on said video image 
display means. 60 

2S. A video type color film analyzer for 
providing image data of color images of a 
plurality of picture frames of a color film 
consisting of a plurality of films spliced one 
another and displaying said image signals 65 



stored in a memory as color positive images in a 
matrix on a video image display device, said 
analyzer comprising: 

sensor for detecting a spliced section between 
each two spliced films to provide a signal ; and 
means for providing image data of said spliced 
section at the presence of said signal and 
writing said image data in said memory, thereby 
displaying an image of said spliced section on 
said video image display device. 

30. A method of analysing a color film of which 
color images of a plurality of picture frames are 
displayed in a matrix pattern on an image 
display device, comprising the steps of: 
specifying one of said color images of said 
plurality of picture frames; and 

displaying a cursor overlapping part of said 
specified image, said cursor having a color 
different from a color of said part of said 
specified image. 

31. A method as defined in claim 30, wherein 
said cursor is shaped square. 

32. A method as defined in claim 30 or 31, 
wherein said cursor has a color identical to a 
color of said part changed to positive to 
negative. 

33. A method as defined in claim 32, wherein 
when image data of said cursor which is image 
data of said positive-to-negative changed part 
of said specified image is similar to image data 
of said specified color image, said image data of 
said cursor is additively or subtractively 
changed from said image data of said positive- 
to-negative changed part of said specified 
image. 

34. A method of analysing color films compris- 
ing the steps of: 

providing image data of images of a plurality of 
picture frames of a color film; and 
displaying said image data of said images as 
simulated print images in a matrix pattern and a 
plurality of reference images in one column or 
line of said matrix pattern. 

35. A method of analysing a color film 
consisting of a plurality of films spliced to one 
another, comprising the steps of: 

providing color image data of a plurality of 
picture frames of said color film in order by 
means of a color TV camera; 
storing said color image data in memory 
means ; and 

reading out said color image data from said 
memory means to simulate and display color 
print images of said picture framed in a matrix 
pattern. 

36. A method of analysing a color film 
consisting of a plurality of films spliced to one 
another, comprising the steps of: 

providing color image data of a plurality of 
picture frames of said color film in order by 
means of a color TV camera; 
storing said color image data in memory 
means ; and 

reading out said color image data from said 
memory means to simulate and display color 
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print images of said picture framed in a matrix 
pattern on an image display device; 
detecting a spliced section between each two 
films spliced to each other to display said 
detected spliced section as a spliced section 
image on said image displaying device; 
specifying one of said images including said 
spliced section image displayed on said video 
image display device; and 
inputting data of a number of prints of a picture 
frame having said specified image. 

37. A method of analysing a color film 
consisting of a plurality of films spliced to one 
another, comprising the steps of: 
providing color image data of a plurality of 
picture frames of said film in order by means of 
a color TV camera; 

storing said color image data in memory means 
which is divided into memory blocks, one of 
said memory storing color image data of a 20 
plurality of reference color images and the 
remaining memory blocks storing said color 
image data of said plurality of picture frames 
provided by said color TV camera; and 
processing said color image data read out from 25 
said memory means to display said color 
images including said reference images in a 
matrix pattern on an image display device for 
simulation of color print image of each said 
picture frame. 30 

38. A method of analysing a color film 
consisting of a plurality of films spliced to one 
another, comprising the steps of: 

providing color image data of a plurality of 
picture frames of said film in order by means of 35 
a color TV camera; 

storing said color image data in memory means; 
processing said color image data read out from 
said memory means and displaying said images 
in a matrix on an image displaying device for 40 
simulation of color print image of each said 
picture frame; and 

for specifying one of said color images to be 
corrected in color and/or density to shift one of 
columns or lines of said color image matrix 45 
including said specified image adjacent to said 
column or line of said reference color images. 

39. A method of analysing a color film 
consisting of a plurality of films spliced to one 
another, comprising the steps of: 50 
providing color image data of a plurality of 
picture frames of said film in order by means of 

a color TV camera; 

storing said color image data in memory means; 
displaying said image data as simulated images 55 
in a matrix on an image displaying device; 
specifying one of said color images unnecess- 
ary to be printed ; and 

displaying an indication mark overlapping with 

part of said specified color image, said mark 60 

indicating the unnecessity of print. 

40. A method of analysing a color film 
consisting of a plurality of films spliced one 
another comprising the steps of: 

providing image data of a plurality of picture 65 



frames of said color film to display said image 
data as color images in a matrix on a video 
image display device; 

detecting a spliced section between each two 
films spliced each other to display said de- 
tected spliced section as a spliced section 
image in said matrix on said image displaying 
device; 

specifying one of said images including said 
spliced section image displayed on said video 
image display device; and 
inlaying a number of prints of a picture frame 
having said specified image overlapping with 
part of said specified image. 
41. A method of analysing a color film 
consisting of a plurality of films spliced one 
another comprising the steps of: 
providing image data of a plurality of picture 
frames of said color film to displays said image 
data as color images in a matrix on a video 
image display device; 

detecting a spliced section between each two 
films spliced each other to display said de- 
tected spliced section as a spliced section 
image in said matrix on said image displaying 
device; 

specifying one of said images including said 
spliced section image displayed on said video 
image display device; and 

inputting a number of prints common to all 
picture frames of one film following said spliced 
section when said spliced section image is 
specified or a number of prints individual to 
each said image when each of said image is 
individually specified; 

inlaying a number of prints of said specified 
image overlapping with part of said specified 
image; and 

storing data of said number of prints inputted 
individually to each said specified image in 
memory means prior to said common number 
of prints if said individual number of prints is 
inputted. 

42. A method of analysing a color film 
consisting of a plurality of films spliced one 
another comprising the steps of: 
providing image data of a plurality of picture 
frames of said color film ; 

displaying said image data as color images in a 
matrix on a video image display device ; 
means for specifying one of said color images 
displayed on said video image display device; 
and 

means for magnifying said specified color 
image on said video image display device and 
eliminating the remaining images. 



17 



BNSDOCID: <EP 0323S49A2_I_> 



EP 0 323 849 A2 




BNSDOCID: <EP__0323849A2_I_> 



EP 0 323 849 A2 




BNSDOCID: <EP_0323849A2J_> 



i 



EP 0 323 849 A2 




tr 

Q N 

— JT 



00 

o 



o 



Q-\ 
1 



if) 



a 


\ 




cr 


LU 






LU 


X 








LU 




O 


or 


_J 






o 


CL 







u_ 






< 


to 


J— 




Q 




—1 




< 


< 


3 




CC 


cr 


2 




O 


i — 



to 
o 



in 
o 



UJ 
I — 

QC 



< 

a 




BNSDOCID: <EP_0323849A2J_> 



EP 0 323 849 A2 




O 

UL 



UJ 

u 



UJ 

o 
< 

UL 

tr 

UJ 



CD 

5 



LO 

ro 

5 



o 
o 



LU 



CM 

5 



o 

CD 



cn 

CO 



oo 

00 



CD 



LO 
CO 



LO 

CD 



CD 



CO 
CD 



j 



03 



CD 



to 

UJ 

o 
o 
< 



lO 
LO 
LU 

CC 

a 
a 
< 



5: £ 

\ \ 



CD 

<_ 

LO 

_< 

^£ 

J* . 
CO 

< 



CM 

<_ 
_<_ 

o 

CD 
< 



CO 
< 



LO 
<_ 

LO 
< 



CM 

< 

~T~ 



o 



cc 
lu 

X 
UJ 



ID 

LU 

a 



uj _, 

O LO 



BNS0OCI0: <EP. 



_0323849A2J_> 



EP 0 323 849 A2 



FIG. 5 



46a 46 





































iff 



D 



-48 
-B 



•47 
-A 



49 



FIG. 6 

110 



111 



□ □□□□□ 



110a 



112 



^ ' 111a 



113 



EP 0 323 849 A2 



Q START ) 



PRINT CHANNEL 
SELECTION 



DISPLAY MODE 
SELECTION 



FILM 

ADVANCEMENT 



STOP FILM 
ADVANCEMENT 



IMAGE' PICK-UP | 



J 



CHROMA 
CORRECTION 



N/ NOTCH 

DETECTED ? 
IY — 



> 



ADVANCED 
FILM LENGTH 
DETECTION 




P.F. PLACED 
AT MEASUREMENT 
ST ATION ? 
IY 



STOP FILM 
ADVANCEMENT 



P. F. 

MEASUREMENT 



FILM 

ADVANCEMENT 



|n7 



IN/ NOTCH 

DETECTED ? 



> 



ADVANCED 
FILM LENGTH 
DETECTION 



T 



EXPOSED 
^EXCESSIVELY OVER 
OR UNDER ? 
IY 



ADJUST 
ND FILTER 



P. F. PLACED ... 
AT IMAGE NN 
PICK-UP 
STATION ? 



STORAGE 



N/ SPLICED SEC 
DETECTED ? 



> 



SPLICED SEC. 
IMAGE DATA 



ONE PAGE 
IMAGE DATA 
STORED ? 



ONE PAGE 
IMAGES DISPLAY 



N/ CORRECTION 
NEEDED ? 



> 



P. F. SPECIFYING! 



MAN. CORRECTION 
DATA INPUT 



GRADATION 
CORRECTION OF 
SPECIFIED P.F. 



DISPLAY 
H 



NUMBER \ N 
OF PRINTS 
SPECIFIED ? 



ENTER NUMBER 
OF PRINTS 



DISPLAY NUMBER 
OF PR INTS 



FIG. 7 



ONE PAGE IMAGE 
PICK-UP & STORAGE 



PR I NT 
NEEDLESS P.F. 
EXISTS ? 



SPECIFY PRINT 
NEEDLESS P.F. 



DISPLAY PRINT 
NEEDLESS MARK 



FOLLOWING 
PAGE ? 



K 



> 



INSPECTION 
FI NISHED 



RECORD PRINT 
DATA 



!> 
] 



(end) 



BNSOOCID: <EP_0323849A2_I_> 



EP 0 323 849 A2 



FIG. 8 



READ OUT IMAGE 
DATA OF 
SPECIFIED P. F. 



PROVIDE IMAGE DATA 

OF CURSOR 
'CONVERT IMAGE DATA' 

OF INLAID PART 
.TO NEGATIVE FORM j 




IMAGE DATA 
OF CURSOR AND 
P. F. SIMILAR 
OR IDENTICAL 



ADD CONSTANT 
TO CURSOR 
IMAGE DATA 



WRITE IN CURSOR 
IMAGE DATA IN 
IMAGE MEMORY 



BNSDOCID: «EP_0323849A2 J_> 



EP 0 323 849 A2 



N 







CALCULATE 
COLR 

CORRECTION 





c 



FIG. 9 



START 



DETECT LATDs FOR 
RED, GREEN & BLUE 



CALCULATE GRAY 
MEAN DENSITY 



EXPOSED 
EXCESSIBLY OVER 
OR UNDER ? 



DETERMINE ND 
FILTER FACTOR 



CALCULATE COLOR 
CORRECTION 



ADDIT ION 



DETERMINE 
GRADATION 
TRANSFER 
VALUE 



CALCULATE PIXEL 
DENSITY 



CALCULATE AREA 
DENSITY 



PATTERN 
CLASSIFICATION 



CALCULATE 
DENSI TY 
CORRECTION 




MANUAL 
CORRECTION 
NEEDED ? 





Y 


ENTER CORRECTION 
DATA 




CORRECT ( 
TRANSFE 


3RADATI0N 
R VALUE 



C E N o 



BNSDOCID: <EP Q323849A2 1 _> 



EP 0 323 849 A2 



FIG. 10 45 



33a 




33a 



45 



45 



45 



200 


201 

-4- 


202 


203 




























/ 






200 


201 


202 


203 



































— D 



■C 
45 



— B 



-A 
-45 



33a 



— D 



-C 

— 47 

-B 

— 45 

— A 



BNSOOCIO: «EP__0323849A2_I_> 



EP 0 323 849 A2 



FIG. 11 



SPECI 
IN 


FYING 
1AGE 






STORE SPECIFIED 
IMAGE DATA 






INPUT N 
OF PRII 


IUMBER 
MTS 




INDIVIDUAL 
NUMBER 
SPECIFIED 1 



STORE INDIVIDUAL 
NUMBER 



DISPLAY INDIVIDUAL 
NUMBER 



< COMMON 
NUMBER 
specified ? 

Ty 



STORE COMMON 
NUMBER » IF 
INDIVIDUAL 
NUMBER NOT 
SPECIFIED 



DISPLAY COMMON 
NUMBER 




BNSOOCID: <EP_0323849A2J_> 



EP 0 323 849 A2 



cco- 



CN 





s 




a. N 


D 




in >^ 



JQ 
CD 



v5" 



Q 
Q 

< 



UJ 



Q 5 





cc 




UJ 








cc 




o 




u. 




tn 




2: 


o 


< 


o 


or 


-J 


t — 



-CO 

cn 



LU 
< f- 
I — — 




cn 



cn 



UJ 

O < 
< \ — 

2g 



\ 



CNI 



to 
m 

UJ 

cc 

Q 

o 
< 



UJ 

o 
< 
ti- 
er 

UJ 



o 

CM • 



to 

J?- 

in 

_< 
CO 
< 



_ir> 
cn 



co 





O CO 


u 




< 


C 




cr 


>^ 




UJ 


in 










> < 











CM 

_< 
o 
< 



cn 
< 



CO 




< 






CO 


<_ 


_ <_ 


CO 


CM 


< 


< 


in 




< 


< 




CC 
UJ 
X 
UJ 



3 

UJ 

a 



o 
o 



BNSDOCID: <EP_0323849A2_I_> 



EP 0 323 849 A2 



LO 



cr 



CD 

-si 







o x 






Q. \ 





cr 




LU 


ION 


ORM 


AT 


SF 


Q 


2: 


< 


< 


OC 


cr 


o 


1— 




LU 

cr 
5 



< 
a 



cr 


O 03 


u 
c 




< 






OC 


CO 




UJ 












>! 






1- 0 









BNSDOCID: <EP_0323849A2J_> 



EP 0 323 849 A2 



CM 

to 



\ 



to 



\ 









cr oo 








Ooo 








AT 










cr 






o 




FO 


to 




h- 




tr 


1 




o 


OUJ 






LU 






EP 


RR 


1 




)RY 


i— 


o 






tj 


to 






— >■ 










UJ 


I 








2 





o 






o 


1— 


ECT 


SET 


cr 


cu 


DC 


LU 


o 


h— 


o 





CD 

in 



RE 1 


ION 






CO 


< 


O 


cr 


cr 


LU 


X 


CL 


LU 


o 



to 
m 



\ 






cr 




UJ 


ION 


ORM 




u. 


< 


m 






< 


< 


cr 


DC 


o 


1 — 



UJ 






z: 




o 


o 




UJ 


< 


cr 


en 


or 


LU 


o 


CL 


o 


o 





or 




COL 


CO 
LU 


UJ 






LU 


CO 


cr 


-z. 




LU 


1— 


Q 





cr 




LU 








cr 












CO 






O 


< 


O 


cr 


-J 





o 
in 



cr-J 
o < 




* in 



to 



in 
to 



I 



BNSDOCID: <EP_0323849A2_I_> 



EP 0 323 849 A2 



F I 1 7 200 201 202 203 




FIG. 18 



200 201 202 203 



33a 



FIG. 19 



- A5b 



33a 




45c 



BNSDOCID: <EP__0323849A2 J_> 



Europaisches Patentamt 

® ^llll European Patent Office ® Publication number: 0 323 849 

Office europeen des brevets A3 



© EUROPEAN PATENT APPLICATION 

@ Application number: 89100166.1 (g) tnt.CL 4 : H 04 N 1/46 

@ Date of filing: 05.01.89 



© Priority: 08.01.88 JP 2034/88 
03.02.88 JP 22989/88 
03.02.88 JP 22990/88 
03.02.88 JP 22991/88 
03.02.88 JP 22992/88 
05.02.88 JP 25116/88 
04.03.88 JP 51201/88 

@ Date of publication of application : 
12.07.89 Bulletin 89/28 

© Designated Contracting States: DE FR GB 

@ Date of deferred publication of search report: 
04.10.89 Bulletin 89/40 

© Applicant: FUJI PHOTO FILM CO., LTD. 
210 Nakanuma Minami Ashigara-shi 
Kanagawa 250-01 (JP) 



@ Inventor: Hayashi, Ryoichi 

c/o Fuji Photo Film Co., Ltd. 2-26-30 Nishiazabu 
Minato-ku Tokyo (JP) 

Sakamoto, Kiichiro c/o Fuji Photo Film Co., Ltd. 
No. 798, Miyanodai Kaisei-machi 
Ashigarakami-gun Kanagawa-ken (JP) 

Sakamoto, Yoshiaki c/o Ric Corporation 
7-29-2, Okuzawa, Setagaya-ku 
Tokyo (JP) 

Sugiura, Yutaka K.K. Fuji Color Service 
167-1 Shibazaki Chofu-shi 
Tokyo (JP) 

@ Representative: Patentanwalte Grunecker, Kinkeldey, 
Stockmair & Partner 
Maximilianstrasse 58 
D-8000 Miinchen 22 (DE) 



CO 

< 

<* 

00 

CO 
CM 
CO 



@ Color film analyzing method and apparatus therefore. 

(g) A color film analysing method and apparatus which 
displays the image data as positive images provided by a TV 
camera and a plurality of reference images previously provided 
and stored in a recording member, in a matrix pattern on an 
image display device (33). When specifying one of the color 
images of the picture frames, the image line of the matrix 
including the specified image is shifted adjacent to the 
reference image line on the image display device and a cursor 
image is displaced overlapping the specified image. The cursor 
image is provided as a reversed image of the part of the 
specified image where the specified image is inlaid with the 
cursor image. If the reversed image has a color identical or 
similar to that of part of the specified image surrounding the 
cursor image, the cursor image is colored differently. Any 
images, when specified, is magnified and displayed at the 
center of the image display device (33). 
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